An antiserum that has been raised against glutaraldehyde-conjugated dopamine was used to demonstrate specifically dopanfine in the rat hypothalamus. This dopamine antiserum permitted an optimal fixation with glutaraldehyde and therefore enabled the simultaneous light and electron microscopic immunocytochemical localization of dopamine. It was demonstrated that the paravcntricular and supraoptic nuclei of the hypothalamus were innervated by thin dopaminergic fibers, in contrast to the suprachiasmatic nucleus, which hardly received any dopaminergic input. Ultrastructural observations revealed that the dopamine fibers terminated synaptically on the magnocellular neurons and their processes. It is concluded that the present results may explain the effect of centrally injected dopamine on vasopressin and oxvtocin release. In the dopamine-containing terminals the reaction product was frequently observed in 9(1 nm dense core vesicles and around clear vesicles.
INTRODUCTION
The release of the neurohypophyseal hormones vasopressin (VP) and oxytocin (OX) from the neural lobe is the result of information reaching the magnocellular neurons of the paraventricular (PVN) and supraoptic (SON) nuclei, and their processes. Up to now several anatomical studies have furnished evidence for numerous different afferents to the SON and even more to the PVN m,20.>. It became clear that a dense catecholaminergic innervation exists on PVN and SON neurons e, 3, 19, 22 . Although the noradrenergic (NA) nature of (at least part of) these fibers has been established, it remained unclear whether also a dopaminergic (DA) input existed on these hypothalamic nuclei. Since then a number of physiological studies have appeared that suggest, apart from a NA influence on VP and OX release, a role for DA in the regulation of the release of neurohypophyseal hormones. For example, intraventricular injection of DA induced or increased the release of VP and OX under various experimental conditions 4,<1<~'7. Moreover, direct injection of DA in the SON induced an antidiuretic response m hydrated rats 27, In addition, DA was measured biochemically in the PVN and SON~<30 and although it could not be excluded that the amount detected was due to DA as a precursor in NA neurons, the fact that suckling induced an increase in the DA and not in the NA turnover in the hypothalamus3~ suggested that the PVN and SON are innervated also by DA fibers. Thus far, however, only preliminary anatomical evidence for the innervation of the SON and PVN with DA fibers has been presented 5.13. In the present paper a recently developed specific antibody for DA~ was used to clarify the possible DA innervation of the PVN and SON. In addition, immunoelectron microscopy was performed to identify the DA terminals and their postsynaptic structures,
MATERIALS AND METHODS
Eight male Wistar rats (180-2II0 g) (CPB-TNO Zeist) were anaesthetized with Nembutal (0.1 ml/100 g b.wt. i.p.), perfused intracardially with 1c4:
